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Government Regulations
In 1970 the Occupational Safety and Health Act was passed, creating numerous regulations impacting the practice of occupational health nurses. The regulations mandated health testing and recordkeeping, and the law created an agency (OSHA) to enforce the regulations (Occupational Safety and Health Act, 1970) . Since then, the Department of Transportation (DOT) has added drug and alcohol screening to its regulations (DOT, 1995) . Other regulations occupational health nurses routinely contend with are the Drug Free Workplace Act (1988) , the Americans With Disabilities Act (1990) , and the Family and Medical Leave Act (1993) .
Quality in Nursing
In the late 1960s and early 1970s efforts to document and improve the quality of nursing services proliferated. This occurred partly as a result of nursing's demand to be recognized as a true profession (rather than a discipline or occupation). Self regulation is considered the hallmark of a mature profession (Phaneuf, 1972) .
About the same time nursing recognized the importance of quality documentation, the American Nurses Association (ANA) published the first Standards for Nursing Practice (1973) . The Standards were followed by a plan to implement them (ANA, 1975) . Also in the 1970s, the American Association of Occupational Health Nurses published the Standards of Practice for Occupational Health Nursing.
Many occupational and environmental health nurses can recall the quality cycles their businesses have encountered during the past two decades. Although each cycle had a new name and slight variation from another quality cycle, all quality assurance programs have the same basic purpose and structure. The nursing process includes assessment, plan, intervention, and evaluation. The Deming Cycle includes plan, do, check, and act (Widtfeldt, 1992b) . In each process there is loop back to the beginning for the purpose of using knowledge gained previously to improve actions in the next circle. Thus, a continuous spiral of measuring quality, changing processes, and improving programs is formed.
PURPOSE OF A QUALITY ASSURANCE PROGRAM
With all the responsibilities occupational and environmental health nurses have, why would they want to add quality assurance to the list? Three good reasons can be identified to start or continue a quality assurance program. First, it is the right thing to do-the hallmark of a mature profession. Second, by ensuring compliance with regulatory requirements, occupational and environmental health nurses support corporate goals and business plans by protecting workers' safety and effectively protecting the bottom line from fines and legal action. Third, quality assurance is an essential function of the occupational and environmental health nurse, demonstrating competitive services to business and industry whether in house or vendor provided.
How does a quality assurance program differ from an evaluation? Quality assurance is a specific type of evaluation including an emphasis on feedback. Using systems theory as a model, input is the assessment of the program, throughput is the analysis of the program and the comparison to the standards, output is the report describing the findings, and feedback includes changes made to the process and the program evaluated ( Figure I ). 
Categorize Work

Identify Values
The first step in developing a quality assurance program is to identify values (Migliozzi, 1990) . Determining what the professionals in the occupational health depart-46 ment and the company care about and act on is the basis for a quality assurance program. The vision, mission, and goals of a company or department may be a starting point to identify values. Identified values may include being in compliance with relevant laws, documenting nursing services in the computerized database, or providing effective case management for disability cases.
Identify Work
In addition to identifying values, it is necessary to define the work performed in the health services depart- 
Comments/recommendations: _ o Inattention to Detail o Procedural Non-compliance (attach incident report to record) o Regulatory Non-compliance (attach incident report to record) 'No: done or documentation not found ment. By categorizing programs and services, it is easier to determine implementation priorities for the quality assurance program. Figure 2 depicts one company's categorization of occupational health services and programs. Quality assurance programs can be developed for each category, as well as for customer satisfaction and cost measurements. When the programs and services have been identified, it is possible to determine which regulations, policies, and other standards impact the work. Figure 3 describes some of the laws, policies, and standards providing the foundation for services and programs provided by one company.
Identify Standards
The next step in the quality assurance process is to identify standards against which all results are measured. These standards may come from the federal and state regulations, published professional standards, or company and department policies and procedures identified as the foundation for the company's occupational health pro-grams and services. For example, according to the OSHA Hearing Conservation Program standards, audiometers must be calibrated before the day's testing (functional calibration) (OSHA, 1998) . Using the precise language found in the selected standard helps to ensure accuracy when measuring compliance.
Referring to the written source results in accurate standard representation, which should lead to program compliance. When an external audit is performed, auditors should find consistency among standards, policies, and the quality assurance program.
Secure Measurements
Comparing actual practice to the chosen standard is the heart of the quality assurance program. If the standard is the ideal, the mark to which one aspires, any deviation from that standard indicates need for improvement. Typically, tools for measuring compliance to the standard are developed by the evaluator rather than purchased from a 
Hearing Conservation Professional Review
Location:
Number of employees in HCP at this location:
Number of records reviewed:
Standard Compliance Achieved
Audiometers must be calibrated prior to day's testing (functional calibration). Audiometers must have an acoustic calibration at least annually.
Audiometers must have an exhaustive calibration at least every two years. Ambient noise levels in booth meet OSHA standards.
Everyone in defined job categories (see Manual) must have an annual audiogram . The audiogram must include the name of the person who conducted the test.
The audiogram must include the date of the last acoustic or exhaustive calibration. The audiogram must include a hearing history and canal check.
If there is an STS, results must be given to the employee within 21 days of the STS determination. Employees who experience an STS will receive refit/retrain within 90 days of STS determination . Signed refit/retrain form is in employee's medical file. publishing finn. While quality assurance tools may be available for measuring compl iance with federal regulations or professional standards, they would not be commercially available for evaluating compliance with company or department procedure s. Evaluation methods typically fall into one of three categories: structure, process, or outcome. These three methods can be combined in one tool and evaluated in the same evaluation cycle. Differentiating and categorizing the type of evaluation facilitates the program improvement proce ss.
100%
Evaluating structure entail s looking at budget, facilities, equipment, and human resources . For example, OSHA's hearing con servation program standard require s the ambient sound levels inside the booth to be below a certain threshold. Failure to meet the standard for arnbi-48 ent sound levels indicates noncompliance with a structural component.
A process evaluation measures how well specific processes are followed. For instance, training for the Council for the Accreditation of Occupational Hearing Conservation (CAOHC) certification dictates eyeglasses are removed before testing (Schiavone, 1996) . To measure compliance with this process, the nurse would have to walk through the procedure to see if the technician indeed asked subjects to remove their glasses before applying the headphone s.
An outcome evaluation helps determine if certain results were achieved . For example, because everyone in the hearing conservation program needs an annual hearing test, test record s should exist for everyone this year. Sample Size Requirements*
MAKE INTERPRETATIONS AND APPLY RESULTS
After the individual records have been reviewed, a calculation is done to determine how many were in compliance of the total number reviewed. When errors were found, into which categories of noncompliance did the fied. Although OSHA does not require a 90 day time frame, it is a standard established by the department. An example of regulatory noncompliance is the audiometer not calibrated each day of testing. When errors fall into one of the noncompliance categories, an additional quality assurance form (Findings Report) is completed and attached to the medical record ( Figure 4 ). In the event of an external audit , the Findings Report gives notice to the auditors that the health services department was aware of the noncompliance problem and it has been addressed.
Having the Findings Report response completed by the person who made the error also helps the individual key in on those potential errors in the future. If staff members complete a Findings Report because they failed to do a daily calibration for a hearing test, the calibration is less likely omitted in the future. 
Population Size
One approach to creating a measurement tool is to create a form listing the standards in the first column and a yes/no box in the second and third columns (Table I) . Each standard is either met or not met (yes or no). If documentation is missing, the standard is considered not met. If the standard is not met, a determination is made in regard to whether the problem was inattention to detail, procedural noncompliance, or regulatory noncompliance. The individual record review can be modified and used as a summary tool in the appendix of a final quality assurance report ( Table 2 ). The summary tool uses the same standards as listed in the individual record review, but the second column indicates the expectation for compliance (100%), and the third column lists the achieved compliance rate (i.e., of all the records reviewed, what percentage met the standard?).
After tools have been developed, the next step in self assessment is to select records to be reviewed. For an accurate picture of reality, a random selection of records is recommended . Records can be randomly selected with a random number generator (available in some software programs), or by blindly choosing one record and then choosing every l O' " record thereafter (for a 10% random selection) . A 10% random selection may be appropriate when there is a large group, but a higher percentage should be reviewed if the whole population is small. For instance, if there were 600 total records, a 10% random selection (60 records) is representative. If there were only 30 records in the whole group, then a 50% selection (IS records) is more representative than a 10% selection (3 records). If the total group is extremely small, it is wise to review all records. Military Standard 105D provides precise sample size recommendations for a given population size (personal communication, B. Eriacho, April 12, 2000) (Table 3) .
After the random list has been generated , each of the selected records must be reviewed to determine whether each standard was or was not met. If no documentation exists to demonstrate a standard was met, the standard is considered "not met." Explanations can be put into the comments box as necessary and appropriate.
The tool shown in Figure 4 allows the reviewer to categorize errors and omissions as inattention to details, procedural noncompliance, or regulatory noncompliance . An example of inattention to details is a completed form without a date . Procedural noncompliance includes omissions or errors relating to company or department procedures, but which are not breaches of regulatory requirements. In one company there is a departmental procedure for doing refit/retraining within 90 days after a standard threshold shift (STS) is identi- errors fall? Even one error is too many if it places a company in noncompliance with regulatory standards. Patterns of noncompliance or inattention to detail should be a reason for great concern. One company selected a compliance rate of 95% as a level considered "acceptable" for a well run program, even though they valued 100% compliance. Reality dictates a program may be less than perfect (achieve 95% versus 100% compliance), and the professionals avoid frustration and a sense of failure by accepting lesser results and working to achieve improvement in the future. When the compliance rate fell below 90% ("red flag"), an action plan was written. One way to achieve effective results from a self assessment is to conduct a quick quality check on each 50 record as it is completed. For example, the DOT standards for drivers specify acceptable visual acuity, blood pressure, and hearing acuity (DOT, 1995) . At the bottom of the examination form, a simple checklist can be included as a reminder of what standards need to be addressed and met on the examination form ( Figure 5 ). Ideally, someone who did not conduct the examination, but who is familiar with the standards and process, should review the work of the other person ("fresh eyes") and identify where errors and omissions occurred. In one company, this type of on the spot, peer review quality assurance check reduced the error rate from about 20% to less than 1%.
If a high error rate is found on the random selection of records, and it appears the company is seriously out of compliance, it is most appropriate to go back and select a larger sample or review all records for compliance. A more thorough review allows Findings Reports to be written for each instance of noncompliance. Involving the entire staff in remediation also heightens awareness and leads to program improvement. After the self assessment is complete, it is necessary to provide feedback to individuals who need to know the outcome. Certainly, those who provide the service need to understand the findings so they can modify their processes and practice to improve the program. Management needs to receive feedback so they can provide direction and resources to correct deficiencies if the self assessment outcome is negative, or feel confident in the compliance level if the outcome is positive. If there is an internal audit department, they may also want a copy of the results. It is highly recommended for the legal department to be consulted when noncompliance is discovered.
Recommendations for the future should be specific and in writing. Although it may seem obvious that the self assessment needs to be repeated next year, it should still be documented as a recommendation. If personnel need specialty certification to achieve professional standards, that recommendation should also be included. For example, CAOHC certification is recommended, though JANUARY 2001, VOL. 49, NO.1 not required, for persons conducting hearing tests (Schiavone, 1996) . Such a recommendation may increase cost, but when it comes from a quality assurance document, management's response is often supportive.
Other Considerations
Many occupational and environmental health nurses work in one-nurse units. Time is limited and a quality assurance program may seem burdensome. Realistically, it could take several weeks to develop a program and go through records to document compliance. If the company values quality assurance and regulatory compliance, using an external consulting firm may be the more efficient route to complete the job. Based on regulations, department and company procedures, and professional standards, a consultant can develop the program, perform the tedious task of reviewing records, and produce a report with recommendations. Thus, the company's occupational and environmental health nurse continues to devote time to case management and direct care responsibilities. Another option to consider is for the local professional association to develop a quality assurance committee to conduct peer reviews for other members. Companies that do not want other companies knowing about their level of compliance may not favor this second option. Nondisclosure commitments may alleviate concerns.
.
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Hearing Conservation
Audiometers must have an acoustic calibration at least annually. Audiometers must have an exhaustive calibration at least every two years.
Ambient sound levels in booth meet OSHA standards. Personnel are CAOHC certified or work under the direction of someone who is certified (or physician) when a microprocessor audiometer is used.
Daily calibration is documented and meets standard (+/-5 dB). Identification is verified at the time of testing.
Hearing history assessed prior to testing. Ear canal check performed prior to testing. Glasses, hearing aids, large earrings removed prior to testing.
Audio headphones placed on employee by technician.
Tester's name put on record. Results reviewed/explained to employee.
Respiratory Protection
Personnel are certified to conduct PFTs. 
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One company became concerned about the quality of work performed by several contract clinics when technician names were missing from audiometric tests, pulmonary function test results were invalid, and employees complained they could hear other noises in the clinic while taking their hearing tests. A compliance assessment plan was developed to measure the degree to which 18 contracted clinics complied with OSHA, CAOHC, and the American National Standard Institute (ANSI) standards for hearing tests and respirator evaluations .
Methodology
A compliance assessment tool was developed based on applicable standards. All clinics were included in the evaluation plan. An occupational health nurse made onsite, unannounced visits to each clinic during a I month period to evaluate facilities, equipment, calibration logs, written policies, certificates, and processes.
Results
During a I month period, 12 contracted clinics were evaluated to measure their compliance with testing standards for hearing conservation and respiratory protection (Table 4) . At one clinic the technician who performed the respirator evaluations was not available, so only those questions pertaining to hearing were addressed at that clinic. Not one clinic met all standards. All clinics met three standards. The reason why standards were not met was not explored during this evaluation. Compliance with other requirements (e.g., training, recordkeeping) was not evaluated at this time.
Hearing Conservation. One clinic did not have evidence of the audiometer receiving acoustic calibration at least annually and an exhaustive calibration at least every 2 years. All clinics met OSHA standards for ambient sound levels.
Three clinics had CAOHC certified technicians. However, all but two clinics used microprocessor audiometers, so they are not required to have certified personnel performing testing. Three clinics used manual audiometers and did not have CAOHC certified technicians (which is recommended but not required).
At two clinics, personnel did not routinely check identification of employees who came for hearing or respirator evaluations. This is not an OSHA requirement (nor explicitly required in a contract), but was assessed to see if someone other than the target employee could be tested.
Documentation of daily calibration was not available at three clinics. A hearing history (including noise exposure 14 hours before testing, pain, ringing) was not conducted at four clinics . At five clinics, personnel did not routinely look into the ear canal prior to a hearing test (unless a physical examination was also performed). At one clinic performing hearing tests routinely with DOT examinations, personnel did not perform a hearing history unless specifically requested by the employer.
At most clinics (88%), personnel allowed employees tested to place the headphones on their heads, rather JANUARY 2001, VOL. 49, NO.1 than having the technician place the headphones. A generallack of knowledge was found related to the need to remove glasses or earrings from the individual tested. However, most said they would test hearing without hearing aids.
At one clinic, personnel did not routinely put the name of the technician and the exhaustive/acoustic calibration date on the test record. At another clinic, personnel did not explain test results to the employee.
Respiratory Protection. Sixty-four percent (n = 7) of the clinics had technicians who were certified to conduct pulmonary function tests (PFTs). All clinics used microprocessor spirometers. At two clinics, personnel did not perform any calibration of their spirometers and were not aware of any need to calibrate .
At one clinic, personnel did not give employees the OSHA mandated questionnaire as part of the respirator evaluation. At another clinic, personnel did not evaluate blood pressure before conducting a PFT. At 90% of the clinics evaluated, personnel conducted PFTs if contraindications were present. At most clinics, personnel failed to ask about recent surgery, use of bronchodilators, smoking, or symptoms of tuberculosis. Even when they were aware an employee had just smoked (smelled cigarette smoke on the breath), they tested anyway. Sometimes they waited 15 minutes before testing and sometimes they documented recent smoking. At only one clinic, did personnel indicate they waited an hour after a person smoked before doing a PFT.
All clinic personnel indicated their equipment requires test reliability (best two tests within 5% or 0.100 liters of each other, whichever is greater). All clinic personnel indicated a physician reviews test results with the employee.
Discussion
While only 61% of the contracted clinics were evaluated for this assessment, it is clear many are not aware of OSHA, CAOHC, or ANSI requirements for hearing conservation and respiratory protection. The fact that not one clinic met all standards is cause for concern.
Consideration should be given to establishing contracts specifying the use of certified personnel.
Each clinic should receive a copy of the compliance assessment report so personnel are aware of the regulatory requirements and company's expectations , and can further monitor their own compliance levels. The corporate managers of those clinics affiliated with a corporate system must be apprised of the finding of the compliance assessment. They must make the necessary changes in their practice to achieve compliance with the standards .
Self Assessment for Quality and Assurance
An Essential Component of Effective Health Care Delivery at the Worksite.
SUMMARY
Programs designed to ensure high quality performance, whatever name they are given, have the same basic elements. They measure compliance with established standards, provide feedback, institute changes as necessary to improve outcomes, and measure again. The first steps include determining which programs need evaluation and identifying the standards. Measurement tools are then developed and the self assessment takes place. After the results are analyzed, the necessary program changes are made, and the cycle is repeated. Lukes, E.N., & Shiavone, G.A. AAOHN ]ourna12001; 49(1), 44-54
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IN SUMMARY
An active quality assurance program will help ensure regulatory compliance and demonstrate departmental adherence to policies and standards of practice.
A customized quality assurance program can be developed using specific steps.
Quality determination is part of standard business practice and should be routinely incorporated into occupational health nursing practice.
ARTICLE
Failure to determine levels of compliance with government regulations can leave a company vulnerable to sanctions if noncompliance is significant. Self identification of problems before they become apparent outside the department allows the occupational and environmental health nurse to make program and process improvements before the problems become crises.
Self assessments are designed to monitor activities, determine program or procedure effectiveness, validate decision making, and investigate unsolicited observations and comments. Self regulation is the hallmark of a mature profession (Phaneuf, 1972) , and as such, occupational and environmental health nurses have a professional responsibility to actively engage in formalized self regulation activities.
